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tf'WMRT'-^'ffl®^- K<»:UTfijyST6tlS:l''<i:-5«: 

•7-KT«lfi8U ^^#JS^«2 0;*<D^3S^G (X) 
= X20+X3 +1i:U aififfilJT-l8!^7='-^=&G (X) 
(X + 1) TI^»LTe>ML^ Sflffl'JT (X + 1) G 
(X) :&^gLT7cCDM!®x— S'^!f*«fe3lC-r«o 



(SDlntCL* 

H 0 4 N 11/04 

G 0 6 T 9/00 

H 0 3 M 5/06 



DOO 



G(X)-' r 



(X+1)' 



A(X) 



B(X) 



(X+1) r e(^) 



cxx) 



A(X) 



SCR NRZI 



•> y T;»- 



(2) 



1tB3T7-6 7 1 4 0 



-KD (X) ^^^^jas:G (x) -cnmu lEtt^^ 

jC (X + 1) mgLTt#/i:fi^B (X) ^^t^^^-^ 

Lreaiu sdffiijT'Co^i^B (x) ic (x+i) « 
*gL^ ft^os^^^^G (X) ^mnLrmtiT'-'S' 

■7-KD (X) ^[il^gf ^?^#<beJil7^;*lc33t^T. 

mi^m^m^G (x) ^2o;^([£D^3a]$G (x) =x 
20+X3 + ^ [zLtcZLt^^mtr^^mtBM^mo 

-KD (X) ^i^^^^G (X) T-I^SEU StC^ia 
(X + 1) mgLT^#/■di^B (X) ^GiSSaS*^ 
LTSaSU SfifliJT'CWfl^B (X) (X+1) * 
aiSL. ^^O^fig^^^G (X) ^^SLTbUIBt^-'S' 
^-KD (X) :&[Hl^S-r5??#<beilllc:«5ltS*^^^ 
iCG (X) ©-^^^jST-^oT, SuiBe)iSiES±<Dfi^B 

(X) ©^'©'^□•y'^ttW. SlgiJff^lltc:^f'J^??^'7 
- K^^to. c:ne<D??^'7- KtMffix-'?^- KD 

(X) ^cSt^TBufB*fi!6^JS^CG (X) ^Sj^STSi^ 

[0001] 
[0002] 

B (X) =A (X) (X+1) -1 = 
= X6 +X5 +X4 +X2 
tn^i^o iltll*9tf y hfDT^'f S/^yMl^O 1 00 1 1 
0 1 0^0 0 1 110 11 OlC^gSrSili^^LTL^ 

[0 0 0 9] mz. cti6<7>7=^'('i>"^^i'fi^<^wrsit 
^^m^^t. m^(om^A (X) liNRzicmrs 

X> "0" iCj^jSLTfi (Xli-tfP) 

;ux««*tis#tteti. "1" AJ^ai^rst^ti-ifptcM 
"1" o5as§EM°;ux<k LTatftiSo z.<Dm^^m 

2 (a) tc^LT^So 

[0 0 10] Z:ntC«LT^#©il#»N R Z I T'feS 
3b^6W^-»#^U*'' "1" a)<!:*lcli/\°;l/X<7)@t±^S 
^L, "0" (Di:^{Z{tK^r[Cwi<OV^m^nmt^ 

[0 0 1 1 ] ±i^©T'-f 2^^^1/fi^O 0 1110 110 

:;fl<0-\ ^-y hTS^, ^^CtOkr-y htSls. SlC^^KDt 'y 

[0 0 12] NRZtNRZ I ^G)*aiS«:t>6^y^<itt 

B^f^fcto. N R Zlcot^TtgajL/cT^ -<>>■•$' /Ki^O 
1001101 Oil^Ufl^S^NRZ I ll#i:#AT;A 



f^-\'>^.;l/=l-f'-i'>-^liSCR NRZI (7. 

[0 0 0 3] mMtz(o^^^mBLrc:^ay</mz^& 

iifs^Mzm^-^nrci/UTiiB3im7=—$^D (x) i±. ^ 
l[|2lss2^c^>t^T^fi8^^i«G (x) Tf^n-in^(r>m 
A (X) 3B«;^(!®RS^^iHiK3ic«ii!a5-ns<, 
[0 0 0 4] ^m^^3immmA (x) (x + 
1) mLT^£D!^^^ei2iES4±i::sair^o 

[0 0 0 5] SflfflOTt*. IgSSSltfct^T. ■ejil884 

tciiistiT^/fcfi^ic (X + 1) ^su^ow^^ss 

6 izm^ L. SISS 6 tiiS««^lcStci^^«iCG 
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[0 0 0 6] ±IB-3llElc33t^T. iSA (X) ^ (X + 
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z I (yvj-s^— V • 'y— • €p • -<v/^— X) fs^ic 

[0 0 0 71 ma!tD*f|0^<7)lttB^<DaM«-tlJttS/c<i6. 

NRZ«#A (X) ^NRZMi^B (X) © 

[0 0 0 8] ^J^«\ ±iBA (X) «A (X) =X7 + 
X4 +X3 +Ktt^t 

(X7 +X4 +X3 +X) (X+1) -1 
+ X 

mm^7riTtm2 (02 ms tcie l/c iifc y t-s^o 
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[00 1 5] El 1 tD->7.7^Atcj5t^Ts ti*<^T'-'5'l*^J 
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eilS* n^ ->X 7^ Ati^ P •> / \°;U7.1CPIW LTiftf^ L 
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[0 0 2 0] — iii®l^i:feO)2 0 hJSMBtD 

cDUv>~X^'CD(t':&6^±T0T-^ni#E3. HSlcS^fJ: 
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[0 0 2 3] E15lc5^-reS/\°^-V«. n t' y 
©1 tf'y hrctt«« "1" -e^y^SPsB^ "O" Tfe*J:3 

[0 0 2 4] C<DaOgJil/\°^->li "1" 
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iz (X + 1) «5isu ft^osfig^JH^G (X) ^mn 
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ttA (X) :&5R«>«lCttA (X) =B (X) (X+1) 
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[0 0 4 9] ^-dLT, *«flStCfcl>TttifiR^«SC^ 
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figfi) 2 00-7- K (^1 '7-K<hm2'7-K) (Dtt'O) 
<l:-5e*"— TjJb'^OOO (H) . 00 1 (H) lltD^ihzi 
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So 
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[0 0 5 4] |215(D?f^/\°^'->=&B (X) Z'mt>ri: 
A (X) (iA (X) =B (X) (X+1) T'feS*^6s 
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[0 0 5 5] Itt^x-^^-RiD (X) =A (X) G 
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0)WJj&LmmiS^7ii>^lcmi^(DT'D (X) 14 A (X) t 

[0 0 5 61 IIBHC§tgLTa?46fclKS'W^lC^f'J«:ll* 
#7^— 5''7— KtD/\°-$»— >^S4lc^LTfe5o PS/)^ 



(5) 



#BiiF7-6 7 1 4 0 
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[^1] 



No. 


» 1 ^ - H 


»2V-K 




1 


OO.DOUO.UUUi 


00,0100,0010 
042(H) 


X 


2 


00,O000,000U 
000(H) 


10,0010.0001 
221(H) 


X 


3 


10,0000, ouuu 
200fH) 


01,0001,0000 
110(H) 


O 


4 


Ol.OOOO.OOUU 
100(H) 


DO. 1000, 1000 
088(H) 


O 


5 


00,1000,0000 
080(H) 


00.0100,0100 
044(H) 


O 


6 


oo.oioo.oouu 

040(H) 


00,0010,0010 
D22(H) 


O 


7 


00,0010,0000 
020(H) 


00,0001,0001 
011(H) 


O 


8 


10,0001.0000 
210(H) 


00.0000.1000 
0Q8(H) 


O 


9 


01,0000,1000 
108(H) 


00,0000.0100 
004(H) 


o 


10 


00,1000.0100 
084(H) 


00.0000,0010 
002(H) 


X 
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2 V — r 
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X 


2 


OO.OOOO.UUUU 
OOOfH) 


01,0000,0000 
100(H) 
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3 


00,0000,0000 
OOOfH) 


10,0000.0000 
200fH) 


X 


4 


00.0000,0001 
001(H) 


00,0000,0000 
000(H) 


X 


5 


00,0000,0010 
002fH) 


00,0000,0000 
000(H) 


X 


6 


00.0000,0100 
004( ri I 


00,0000,0000 


X 


7 


OO.OOOO.IOOU 
OOSCH) 


00,0000.0000 
000(H) 


X 


8 


00,0001,0000 
OlOCH) 


00,0000,0000 
000(H) 


X 


9 


00,0010,0000 
020(H) 


00,0000,0000 
000(H) 


X 


10 


00,0100,0000 
040(H) 


00,0000,0000 
000(H) 


X 
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» 1 V - v 


®2V- H 




1 
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0C6(H) 
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2 
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001(H) 
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263(H) 


X 


3 


10,0000,0000 
200(H) 


11,0011,0001 
331(H) 


O 


4 


11,0000,0000 
300(H) 


01,1001,1000 
198(H) 


O 


5 


01,1000,0000 
ISOfH) 


00,1100,1100 
OCC(H) 


O 


6 


00,1100,0000 
OCO(H) 


00,0110.0110 
065(H) 


O 


7 


00.0110,0000 
060(H) 


00,0011,0011 
033(H) 


o 


8 


10,0011,0000 
230(H) 


00,0001,1001 
019(H) 


o 


g 


11,0001,1000 
318(H) 


00,0000,1100 
OOC(H) 


o 


10 


01,1000.1100 
ISC(H) 


00,0000,0110 
006fH) 


o 
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nM M j=i jty 

^ W 7 7 
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11,0000.0000 

300fH) 
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O 


00,0000.0001 
OOlfH) 


10,0000.0000 
200fH) 


X 




00.0000,0011 

oosm^ 


00,0000,0000 
OOOfH) 
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00,0000,0110 

ooecH) 


00,0000,0000 
OOOfH) 


✓s 


5 


00,0000.1100 
OOC(H) 


00.0000,0000 
OOOfH) 


X 


7 


00,0001.1000 
OlSfH) 


00,0000,0000 
OOOfH) 


X 


8 


00,0011,0000 
030(H) 


00.0000,0000 
OOOfH) 


X 


9 


00,0110.0000 
060rH) 


00,0000,0000 
OOOfH) 


X 


10 


00,1100.0000 
OCOfH) 


00,0000,0000 
OOOfH) 


X 
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(54) ENCODING TRANSMITTING METHOD 

(57)Abstract: 

PURPOSE: To prevent a code word disadvantageous for the extraction or 
identificial reproduction of a clock from being allocated to a code word for video 
data by adopting a specified generating polynomial. 

CONSTITUTION: A signal B(X) provided by dividing a data word D(X) composed of 
a digital composite video signal with a generation polynomial G(X) and further 
dividing it with a polynomial X+1 is transmittedon the reception sidethe X+1 is 
multiplied to this signal B(X) and the generation polynomial G(X) is multiplied so as 
to recover the data word D(X). In such a encoding transmitting systemthe 
generation polynomial G(X) is defined as a 20th-degree polynomial 
G(X)=X20+X3+1 . By selecting the generation polynomial G(X) to the 20th 
degreethe data word D(X) to generate the worst pattern in transmissive data 
concerning the video data of a 20-bit cycle can become a code word containing 
any inhibit code. Thereforebit sequence independence characteristics can be 
improved concerning a flat field to sppear sometimes on practical use. 



CLAIMS 



[Claim(s)] 

[Claim 1]Division of data word D(X) which changes with a digital composite video 
signal is done by generating polynomial G(X)Signal B(X) obtained by doing division 
by a polynomial (X+1) is transmitted via a transmission lineA coding transmission 
method setting said generating polynomial G(X) to 20th polynomial G(X)=X^°+X^+1 
in a coding transmission method which carries out the multiplication of (X+1) to 
this signal B(X) by a receiverand carries out the multiplication of generating 
polynomial G(X)and recovers said data word D(X). 



[Claim 2]Division of data word D(X) which changes with a digital composite video 
signal is done by generating polynomial G(X)Signal B(X) obtained by doing division 
by a polynomial (X+1) is transmitted via a transmission linelt is a deciding method 
of generating polynomial G(X) in coding transmission which carries out the 
multiplication of (X+1) to this signal B(X) by a receiverand carries out the 
multiplication of generating polynomial G(X)and recovers said data word D(X)A 
deciding method of a generating polynomial which appoints a disadvantageous 
code word for clock extraction in signal B(X) on said transmission lineidentification 
reproductionetc.and determines said generating polynomial G(X) based on these 
code words and said data word D(X). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the deciding method of 
the generating polynomial in that case about coding transmission methodssuch as 
a composite video signal. 
[0002] 

[Description of the Prior Art]As for channel codingSCR NRZI (SUKURAMBURUDO 
non-return-to-zero inverse) is usedand the number of the generating polynomials 
is nine as prescribed to serial transmission standard SMPTE 259M by the present 
picture-image-data transmission system. 

r0003] Drawing 1 is the block diagram which outlined this method. If this method is 
simply invented with reference to the figurein the dividing circuit 2division of serial 
picture-image-data D(X) supplied to the input terminal 1 will be done by 
generating polynomial G(X)and that quotient A(X) will be supplied to the next 
dividing circuit 3. 

[0004]The dividing circuit 3 ** said quotient A(X) further (X+1)and sends out the 
result on the transmission line 4. 

[0005]In a receiverin the multiplier 5the signal sent to the transmission line 4 is 
multiplied by (X+1)the product is supplied to the multiplier 6and the multiplier 6 
multiplies this product signal by generating polynomial G(X) furtherand recovers 
serial picture-image-data D(X) of a basis. 

[0006]Since A(X) is expressed with the NRZ (non-return-to-zero) signalin the 
above-mentioned operationdivision of the quotient A(X) is done by (X+1) in order 
to change it into an NRZI (non-return-to-zero inverse) signal. 
[0007]In order to help an understanding of explanation of below-mentioned this 
inventionthe relation between NRZ signal A(X) and NRZI signal B(X) is explained 
briefly here. 

[0008]For exampleit will be set to B(X)=A(X)(X+1) -'=(XW+X'+X) (X+1) " 
^=XW+X^+X^+X if the above-mentioned A(X) is set to A(X)=X'+X'+X^+X. This 
means changing the 9-bit digital signal 01001 1010 into 001 1 101 10. 



[0009]Nextconsidering the meaning which these digital signals havesince the 
former signal A(X) corresponds to NRZWhen a negative (or zero) pulse is matched 
to a numerals symbol "1" corresponding to a positive pulse and a numerals symbol 
"0" and "1" continuesit does not return to zero but is expressed as a pulse train 
of "1." This situation is shown in drawing 2 (a). 

[0010]On the other handit is a signal which shows that a front state is maintained 
without the latter signal's reversing the polarity of a pulse when a numerals symbol 
is "1 "since it is NRZIand being reversed at the time of "0." 
[0011]Speaking of the above-mentioned digital signal 0011101102 bits of the 
beginning maintain a front state and forms the signal which also reverses reversal 
and the following bit in reversal and also the following bit at the following 1 bit. 
[0012]In order to explain the difference with NRZ and NRZI plainlywhen the same 
signal as the digital signal 010011010 mentioned above about NRZ is considered to 
be an NRZI signal and a wave form chart is shownit is as having described in the 
2nd step of drawing 2 . 

[0013]In an NRZ signala passage clear from drawing 2 can read as a pulse signal 
as shown in the figure (c)if this is read synchronizing with the clock pulse shown in 
the figure (d)since the numerals symbol "1" of a digital signal and "0" correspond 
with the existence of a pulse. 

[0014]On the other handin order to change an NRZI signal into a digital signala 
digital signal as shown in the figure (c) is read by reading the standup of the pulse 
shape of the figure (b)and falling synchronizing with the clock pulse of the figure 
(d). 

[0015]In the system of drawing 1 picture image data codes the signal digitized by 
the 10-bit A/D converterand 1 word comprises 10 bits. 

[0016]Thuswhen carrying out 10 bit expressionsalthough there are 2^°= 1024 kinds 
of kinds of wordthey are chosen from these and assigned to picture image dataa 
control signaletc. 

[0017]In this systempicture image data is transmitted in seriesand the system is 

operating synchronizing with a clock pulse, therefore — if a digital signal has a 

pulse in given time — "1" — if there is nothingit is expressed as "0." 

[001 8] A synchronized signal is sent to a receiver through the transmission line 4 

as a composite video signal with picture image dataseparates a synchronized 

signal out of a composite video signal by a receiverand is making the clock signal. 

[0019] 

[Problem(s) to be Solved by the Invention]In said present methodalthough 9th 
polynomial G(X)=X^+X'*+1 is useda generating polynomialln this casewhen the 
picture image data (flat field) of 20 bit periods which often appears practically is 
inputtedthe transmission data in which a problem is in the BSI (Bit Sequence 
independence) characteristic used as the eye of quality judgment of data 
reproduction or ** may be generated. 

[0020]for examplea stroke — a field ~ if all the contents of the register of a 
divider are 0 when picture image data as shown in Table 1 of the 20 same bit 
periods of a color and Table 3 is inputteda transmission pattern as shown in 



drawing 3 and drawing 5 will be generated. 

[0021]The transmission pattern shown in drawing 3 is a pattern that the 
continuations n and m serve as a pulse shape near 50%the almost same 
sizei.e.dutyafter "1" of n bit in "0" of m bit. 

[0022]The clock signal ingredient contained in a signal wave form is the 
minimumand such a waveform is a disadvantageous pattern for extracting a clock 
signal. About the case where the number of generating polynomials is ninethe word 
which produces such a transmission pattern is shown in Table 1 . What was shown 
in this tableand the things which replaced the 1st word shown there and the 2nd 
word are all the code words that produce this kind of transmission pattern. 
[0023]Only 1 bit in n bit remains by "T'and the transmission pattern shown in 
drawing 5 is a repetition of the signal of as [ whose all are "0" ]. 
[0024]Since "1" is comparatively (mark rate) smallthis kind of transmission pattern 
is a disadvantageous signal for identification reproduction. When the number of 
generating polynomials is ninethe picture image data which may produce such a 
worst pattern is shown in Table 3. 

[0025]They are the code words shown in Table 3and all the code words from 
which that thing that replaced the 1st word and the 2nd word may produce this 
worst pattern. 

[0026]It is shown among Table 1 and Table 3 that (H) is hex decimaland X seal is a 
code word to which the use as a code word of picture image data is forbidden. For 
examplethere are 000-001 -0020033FC3FD3FE3FFetc. 

[0027]It is an order which transmission of a code word is performed in seriesis 
started from the left end bit of a tableand is finished with a right end bit. 
Thereforewhen the same word is repeatedafter being transmitted towards going to 
a word [ 2nd ] right end from a word [ 1 st ] left endit becomes the repetition of a 
bit string which goes to a word [ 2nd ] right end from a word [ 1st ] left end again. 
[0028]An object of this invention is to set a generating polynomial that neither the 
disadvantageous code word for extraction of a clock nor the disadvantageous code 
word for identification reproduction is assigned to the code word assigned to 
picture image data in view of an above-mentioned point. 
[0029] 

[Means for Solving the Problem]This invention does division of data word D(X) 
which changes with a digital composite video signal by generating polynomial 
G(X)Signal B(X) obtained by doing division by a polynomial (X+1) is transmitted via 
a transmission linein a coding transmission method which carries out the 
multiplication of (X+1) to this signal B(X) by a receiverand carries out the 
multiplication of generating polynomial G(X)and recovers said data word D(X)A 
coding transmission method setting said generating polynomial G(X) to 20th 
polynomial G(X)=X^°+X^+1 is provided. 

[0030]This invention does division of data word D(X) which changes with a digital 
composite video signal by generating polynomial G(X)Signal B(X) obtained by doing 
division by a polynomial (X+1) is transmitted via a transmission linelt is a deciding 
method of generating polynomial G(X) in coding transmission which carries out the 



multiplication of (X+1) to this signal B(X) by a receiverand carries out the 
multiplication of generating polynomial G(X)and recovers said data word D(X)A 
disadvantageous code word for clock extraction in signal B(X) on said transmission 
lineidentification reproductionetc. is appointedand a deciding method of a 
generating polynomial which determines said generating polynomial G(X) based on 
these code words and said data word D(X) is provided. 
[0031] 

[Function]According to the above-mentioned composition of this inventionsince it 
is the code to which it was prohibited from using for picture image data all the 
data word that produces the worst code patternssuch as disadvantageous image 
data word for clock extractionand disadvantageous image data word for 
identification reproductionthe good BSI characteristic is obtained. 
[0032] 

[Example]The example of this invention is described with reference to drawing 3 - 
drawing 6 . 

[0033]As a signal showing image datathere is an NRZI signal as shown in drawing 3 
as one of the signals (this is called worst pattern) which are not preferred in the 
transmission line or recording medium of drawing 1 being given. 
[0034]This NRZI signal is a signal with which "0" follows a numerals symbol "1" 
for a long time like for exampleOOl 1111111 1 100000000 .... When this signal is 
written by a numerals polynomialit is B(X)=X""^+X''"'*+.... It becomes like +X""^l 
[0035]What is necessary is just to calculate A(X)=B(X) (X+1) in quest of A(X) after 
this converselysince it is the value into which B(X) divided A(X) by (X+1) in the 
passage clear from drawing 1 . 

[0036]If the above-mentioned example is followedit will become A(X)=(X""^+X""'*+ .... 
+X""^^) (X+1) = (X"'^+X"'^^)and it is given with a bit string signal like 
01000000010000000000 .... Drawing 4 shows the signal of such a pattern. 
[0037]It is the worst pattern when it puts in another wayand the value which broke 
image data word by the generating polynomial is a pattern shown in drawing 4. 
[0038]A code pattern as shown in drawing 5 as another worst pattern can be 
considered. If the picture-image-data signal given to the transmission line or 
recording medium of drawing 1 is carrying out a pattern like drawing S since a mark 
rate is sharply changed in AC combined systemthe wave of a baseline is produced 
and it is disadvantageous for identification reproduction. 
[0039]If the signal of drawing 5 is expressed for examplewith billionOThis is 
expressed with a numerals polynomial like B(X)=X^^+X®If it asks for A(X) like a front 
from now on2 bits of numerals symbols "1" will follow A(X)=B(X)(X+1) =(X^®+X^) 
(X+1) =X^'^+X^^+X^°+X®i.e.millionO. After existingit becomes a signal which "0" 
maintains. [ long ] This situation is shown in drawing 6 . 

[0040]Since signal A(X) quoted in above-mentioned explanation breaks picture- 
image-data signal D(X) by generating polynomial G(X)it can calculate D(X) using 
these relations. 

[0041]That isit is given by D(X)=A(X)G(X). If this relation is usedthe code pattern 
of D(X) in the case of taking the worst pattern which A(X) showed to drawing 4 



and drawing 6 can be counted backward. 

[0042]Conventionallyby this kind of code transmission systemsince the 9th 
polynomial G(X)=X®+X*+1 was used as a generating polynomialD(X) can be 
calculated using D(X)=A(X) (X®+X^+1). 

[0043]If the above worst patterns are substituted as a value of A(X) and D(X) is 
calculatedthe pattern showing picture image data which is not preferred as a code 
word is known. Such a code word is shown in Table 1 and Table 3 as above- 
mentioned. 

[0044]The artificer of this invention obtained the very good result by using 20th 
polynomial G(X)=X^°+X^+1 as a generating polynomial. 

[0045] Like the above-mentionedsince the relation of D(X)=A(X) (X^°+X^+1) is 
materializedthe value of D(X) can be calculated using this formula. 
[0046]When the disadvantageous code pattern for clock extraction is again 
considered with reference to drawing 3 and data is generally long enough [Equation 

1] 



3fes|c9|c:|c:(c* js materialized. 

[0047]For examplesince the complement of F(X) will add 1 1 1 1 1 1 1 1 to 10101 100 
supposing the coefficient of F(X) is 10101 lOOIt expresses that (several 1) has x 
(10101100) (11) equal to {(10101100) +(1 1 1 1 1 1 1 1)} x (ll)The dyadic eye of this 
formula is set to x(1 1 1 1 1 1 1 1) (1 1) =100000001 and since "1" of the beginning is a 
carryit turns into 00000001 and is almost equal to zero. This means not 
interferingeven if the 2nd item is disregarded. Therefore(several 1) is materialized. 
[0048]Since the code pattern of drawing 3 is a code pattern that "1" continues in 
the first half and "0" continues in the second halfThe value which has a 
complement relation the first half and the second halfand multiplied this by the 
binary number 1 1 (numerals polynomial X+1) is a grade by which one numerals 
symbol "1" is contained in 20 bits (10 bits shall be 1 word and it is 2 words). 
[0049]Thenif the generating polynomial is chosen as G(X)=X^°+X^+1 in this 
invention and binary bit string expression of this is carried outSince it is 1- 
OOOOOOOOOOOOOOOOand 1001 and the repeating cycle of "1" is longD(X) serves as 
the same value as about A (X)s. 

[0050]The value which was actually calculated and was taken out from the relation 
of D(X)=A(X) (X^°+X^+1) is shown in Table 2. If all the values that replaced all the 
values shown in this tablethe 1st word of this tableand the 2nd word are doubledall 
of the disadvantageous image data word for clock extraction are covered. 
[0051] Either in two words (the 1st word and the 2nd word) which constitutes each 
code word all the image data word disadvantageous when Table 2 is seen well for 
the clock extraction shown here 000 (H)Since it is inhibit codessuch as 001 (H)the 
code pattern as shown in this table is not used for coding of picture image data 
from the first. 

[0052]Thereforeit can avoid generating the data word disadvantageous only by 
making a generating polynomial into the 20th order for above-mentioned clock 



extraction with the same code word as the present method. 
[0053]Image data word D(X) which generates the code pattern disadvantageous 
similarly for the identification reproduction shown in drawing 5 can be calculated. 
[0054]If the code pattern of drawing 5 is expressed with B(X)since A(X) is 
A(X)=B(X) (X+l)it will be given with the code pattern shown in drawing 6 . 
[0055]Although image data word is given by D(X)=A(X)G(X)since the repeating 
cycle of "1" is long enoughas for G(X)D(X) serves as the almost same pattern as 
A(X) as above-mentioned. 

[0056]The pattern of the disadvantageous image data word for the actually 
calculated identification reproduction for which it asked is shown in Table 4. A 
passage clear from the table will not generate the disadvantageous data word for 
identification reproductioneitherif the 20th generating polynomial is used as in this 
inventionsince each code word contains the inhibit code forbidden to the 1st word 
or the 2nd word as image data word. 

[0057]When the above is summarized and the number of generating polynomials is 
nine like the conventional codingthe worst pattern exists to the picture image data 
of 20 bit periods. 

[0058]That isif the picture image data of some 20 bit periods is inputtedthe 
disadvantageous transmission data for clock extraction and identification 
reproduction as shown in Table 1 and Table 3 may be generated. 
[0059]Thereforethe problem occurred easily practically to the samethe flat field of 
20 bit periods often made from CG (computer graphics) etc.i.e.one screen(or one 
line)thing image. 

[0060] Since it can become the code word that the data word which generates the 
worst pattern to transmission data to the picture image data of 20 bit periods by 
choosing a generating polynomial as the 20th order contains an inhibit code 
according to this inventionThe BSI characteristic can be raised to the flat field 
which often appears practically. 

[0061]As for this inventionalthough the 20th generating polynomial was explained 
in above-mentioned explanationit is needless to say that the various modification 
in the range which is not limited to it and does not deviate from the technical 
thought of this invention is also included. 
[0062] 

[Effect of the Invention]According to the above-mentioned composition of this 
inventionsince it is the code to which it was prohibited from using for picture 
image data all the data word that produces the worst code patternssuch as 
disadvantageous image data word for clock extractionand disadvantageous image 
data word for identification reproductionthe good BSI characteristic is obtained. 
[Table 1] 



[Table 2] 



[Table 3] 



[Table 4] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing one example of the image communication system 
with which this invention is applied. 

[Drawing 2] It is an explanatory view showing signal aspect by comparison. 

[Drawing 3] It is a wave form chart showing the NRZI code pattern of the 

disadvantageous picture image data for clock extraction. 

[Drawing 4] It is a wave form chart showing the NRZ code pattern of the 

disadvantageous picture image data for clock extraction. 

[Drawing 5] It is a wave form chart showing the NRZI code pattern of the 

disadvantageous picture image data for identification reproduction. 

[Drawing 6] It is a wave form chart showing the NRZ code pattern of the 

disadvantageous picture image data for identification reproduction. 

[Description of Notations] 

1 Input terminal 

2 The divider by a generating polynomial 

3 a signal converter — {(X+1 ) — divider} to depend 

4 A transmission line or a recording medium 

5 a signal converter — {(X+1) — multiplier} 

6 The multiplier of a generating polynomial 

7 Output terminal 



